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(54) yCTPOftCTBO AMi PEMOHTA OBCAfl- 
HOi* KOilOHHb! 

(57) H3o6peTeHMeoTHOcwTc« k peMOHTHO-w30- 

" /lflUMOHHUM pa60T9M o6C3AHblX KO/XOMH He<|>- 

Tera3dBbix CKoaxMH A"* BOCCTaHOBnenwR i*x 
repMeTM^MOCT^. Ue*b - noa* uienvie naAeacHo- 
ctm ycTaHOBKw MeTa/i/tmecicoro n/taCTwp* 
(Mn). B KOpnyce ycTpoftcrea ycTanoavieHbi 
a^enrpoABMraTenbc peAyKTopoM. rnAPonacoc 
w mApo^H/iiiMAP c rio/ibJM nopuineM m mto- 
kom. floA Mn na aa/iy Kopnyca ycraHOB/ieHa 
pacKatwaaioma* ro/iOBica (Pf). B hmjkh^hc- 



tm icopnyca c BO3MO*H0CTbio BaaMMOAertCTavifl 
c Mfl pa3Memen ynop c xecT*o cbr33mhwm c 
hvim npiiBOAOM ero oceBoro nepeMemenwH. 
HdA Pr pacrto/iOJKeH AopHMpyioiuMft KOHyc , 

yCTaHOB/ieMHUft Ha UJTOKe C BO3M0*HOCTbK> 

B3aviMpAe^BM» c Mn. ripuBOA nepeMeme- 
hma ynopa su no/wen a BWAe AM<t><t>epeHui/ia/ib- 
Horo nopUJHU. ycraHOB/ieHHoro b xopnyce w 
o6pa3y»oiiiero c ero creHicaMH abs xaMepw. 

0AH3 M3 K3M6p rMApaB/lMHeCKM CBS)3aHd KdHB' 

/iom c nonoCTbio HarneTaHMfl, a Apyaa - APy- 
rwM KflHa/iOM c no/iocTbio BC?.Cbi83HM» 
rvmponacoca. Meacay co6otf lOMepw canaaHbi 
KananoM c pacnQnoaceHHUM e hcm o6paTH«M 
K/ianaHOM co lutokom. KoHyc, npoxoA* no MR. 
Ae<|>opMMpyeT ero e umtwhaP w npw*i<M3eT k 
p^MOHTMpyeMovi Tpy6e. nepeMeoiaeMafl 
BcyieA 3a KonycoM PT co3Aaer Aono/innTe/ib- 
nyio n/iacTusecKyK) Ae4>opMaunto. flpn aoctw- 
xehnw 'BepxHero no/rowenvifl cbowm 
topuom B03ABMCTByet na ujtok K/ianana, KOTO* 
putt oTxpuBBeT AocTyn pa6o4ew jkmakocti* M3 
Kanepw naA nopujneM no K3H3/iy b nonoctb 
BcacbieaHM« fMAPonacoca. KonraKTHaa n/io- 
maAb n yAep>KW63K)u;ee yCM/ine MR Ha ctchkc 
o6caAHOvi KOnOHtibi AocT3TOMMbi ai« ero yA^p- 
xaHU*. 1 nn. 
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l43o6peTenne othochtch k yCYpoflcTBaM 
A"* peMOHTHo-M30/nmMQHHbix pa6oi o6caA' 

HWX KO/IOHH He^Tera30BblX CKB3XHH c uenbK) 
BOCCT3HOS«eHV1« MX TepMeTVlMHOCTH. 

Ue^bto M3o6peTe«M« rb/ihctcp nosbiuje- 
«we naAexHOCTM yciaHOBKvi Meran/inMecKoro 
n/iactwpfl. 



Ha sepTe*e cxeMarnMHo M3o6paxeHO 
npeA/iaraeMoe ydpoftcrBO a^» peMOHra 06- 
caAHOw ko/iohhw. npoAOAbMww pa3pe3 

B uM/iMHAP^ecKOM Kopnyce 1 ycTpowCT- 
oa. cnycKaeMoro a cKBa>KMHy Ha Ka6ene 2. 
pacnonoxcen 3ne<TpOABnraTenb 3 c peAy^To- 
pOM 4. AByxnnyH^epHbiM ruAponacoc 5 c aca- 
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cweaioiHWMw 6. MarHeiaienhHbiMM 7 n peAy*~ 
uhohhwm 8 K/ianaHaMw. .wApouwnviHAP 9 c 
no/ibiM nopiuKeM 10 m qjtokom 1 1 . AM<P4>epeH- 
uwan^Hwrt nopuueHh 12, *b/ia»oihii*ch npvieo- 
aom oceaoro nepeMemeHMn ynopa 13, h 

xeCTXO C HUM CBA33MHb4M. AOpHMpyiOlUMM KO" 

Hyc 14 c noAnpyacnHeHHWMw n/iaBa*omwMn 
nnaiuxaMM 15. pacxaTbisaiomafl ronoaxa 16 m 
npoAOflbMO-ro^pvipOBaHHuft Meran/ivweCKWi 
niiacrupk 17. Pa6omie no/iocr* rwApounnnH- 
Apa 9 m no/ioro nopum* 10 rwApaBnuMecxw 
c8fl3aHu MexAy co6ofl no xaHany a- «epe3 ooa* 
npy>KviHeHHMM 30/iOTHvix-nepexmoMaTenb 18, 
KaMepa, o6pa30B3HHaa cTewxaMM xopnyca " 
am><{>epeHunanbHUM noptbHeM 12. rwApaBnw- 
mccxm cBHsawa no xaH3nyJc no/iodbio name- 
TaHMR rwAPOHacoca. 

Apyraa xaMepa, o6pa30B3HHaa CTewxaMH 
Kopnyca m A*<M>epeHuviafibHbiM nopwHeM. 
ruApae/MMecKw cabana c nonocTbio Bcacwaa- 
hwo rviAPOHacoca xananoMtf. 

B AM<t>'4>epeHUManbHOM nopuJHe A"« cba- 
3m ofievix KaMep Buno/men xanan c axcvianbHO 
pacnonojKeKHWM o6p3thwm xnanaHOM 19 c 
BwcxyrraiomaM **3 xopnyca ujtokom. B wcxoa- 
hom nonoxenvivi K/ianaH 19 3axpbiT m pa3Ae/ia~ 
eT xaMepu, o6pa30BaHMue 

AM cj)<{>epeMuw^nbHUM nopujMeM 12 co cienxa- 
MM Kopnyca. BHyTpeHHflfl nonocTbycTpoftcTaa 
3anonHeH3 pa6oMeft xwAKOCTbtt m cxomoch- 
cwpoeana c BKeojHeft cKaaxvmHoft cpeAO* 
3/iax:TM4HUM KOMneHcaTOpoM 20. AopMMpyK)- 
uxw* Kowyc 14 m pacKaThiaa»oma« ronoaxa 16 
yCTaNOB/iBHbi Ma komu© nonoro uiToica 1 1. npM 
3TOM.papKarwBaioiua« ronoaxa xwMeMaTMHe- 
ckvi cb*33H3 c 3/ieKTpoABMraTe^eM 3 nepe3 
TC/iecKonim6ciaiw Ban 21 xopnyca. ycTanoB- 
neHHuft Ha qnopax k3m6hwh b hoaom ujTOKe 1 1 , 
nopojKfi lO.CB«3anHbivi C hum Ban 22 m nnaHe- 
Tap.*** peAYJcrop 4. Ha aany 22 ycTanoBnen 
3KCueHTpMK 23,cny*amnA npuBOAOM nw% 
nnyHxepoo rwApemacoca 5. 

npOAOAbHO-ro4>P*ipoBaHHbi^ MeTannMMe- 
cxwA n/iactbipb 17 b TpaMcnopThiOM nonowe- 
huh pacnono*eM MeXAy. T.e. yAep*viBaeTC» 
AOpHwpyK>iUMM KonycoM 14 h ynopOM 13. 

J\na 3aKpenneHwn ycrpoftCTBa b xonoHHe 
oho cHa6xeno ynopnwMW uinvtncaMi* unu vixo- 
pnMw (ne nox333Mbi). 

YcTpovicToo pa60TaeT cneAyom"* obpa- 

30M. 

Ha MMTepBane npoaeAenH* peMOHTHO- 
M3onnuwOHHUx pa6oT no xa6enx> 2 Bxnvoqaer- 
c« 3/ieKTpoABviraTenb 3. xoTopwa nepe3 
3KCueHTpwK 23 npwaOAKT b Ae^CTBwe nnynace- 
pw rwAPOHacoca 5 v\ oAMOBpeMen ho bo Bpame- 
HV1C Mepe3 B371U 21 m 22 paCKBTbisaiouwK) 
ro/iOBKy 16: nepBOMana/ibHO icopnyc 1 npn6o- 
pa 33HK0pwB3CTCfl b ico/ioHHe Tpy6. a 3aTeM 
pa6oMan KMA»cocTb no KaHanyJoT rwapOMaco; 



ca nocTynaeT a kaMepy m3a AM<J><t>epeMUna/Jb- 
hum nopuiHeM 12 w pa6oMee Aaanenwe sepea 
ynop l3yAep^^BaeT npOAO/ibHO-ro^pwpoBaH- 
Huii Meran/iHsecKMM n/iacTwpb 17. HpH 3tom 
5 o6paTHtjft Knanan 19 aaKpbiT. 

riocne AOCTM>KeHMH Heo6xoA M Moro Aaone- 
HMfl noAnpyxMHeHHbia 3onoTMvix-nepeicniOHa- 
Te/ib 18 nepeMecTMTCfl onus ao ynopa. 
oTKpwBa« Aocryn pa60MCw >kmakocth no Kana- 
10 nyanoA nopiueHb 10 ruAPOuw/iwHAPa 9. 

/JopHHpyiomMfc KOHyc 14. npoxoAfl no 
nnacTbipK> 17. 4>opMMpyei ero b um/imhap m 
npw^MMaer x peMOHTMpyeMO^i Tpy6e. a ero 
n/idBaiotuvte nnaiuxn Kann6py>OT. co3Aaean ra- 
paHTMpoBaHHuM HaT«r. nepewemaeMan Bcnen 
3a AopHMpyraiuviM xoHycoM 14 pac<aTbiBaio- 
man ro/ioaxa 16 co3A3St Aono/iHMTe/ibnyK) 
n/iacTvmecxyio Ae4>opMauvtK> nnacTwpp 17 no 

MaKpO- W MVIKpOHepOBHOCTflM BMyTpBMHe* 

ct6hxh oScaAMOw KonOHHW v\ ynpOMHneT no- 
oepxHocTHbivi cnoPi BHyTpeHHe^ noaepxHOc™ 
n/iacTupw 17. npw aoctuxchmm aepxHero no- 
noKeHMJi AOpHMpyioiuaq ronoaxa 16 cbomm 
topuom BoaAePicTByeT hs ujtok xnanaHa 19. 
xoTopuPi OTKpuBaex AOCTyn pa6o^eCt 5Kwa»co- 

CTM M3 K3Mepbl H3A AM<Mj>epeHUHa^bHWM HOp- 
UlHeM 12 no xanany 4 b nonocTb BcacuflaHWfl 
rwAponacoca. 

S 3tom no/io>xeMMvt xoHTaxtnart nnomaAb 
n yAep^CMBaiomee ycwnwe nnacTWPR 17 «a 
cieHxe o6caAHO« koaohhw AOCTaTOMMw a^« 
eroyAep>KiiB3HWfl w Aw<t><J)epeMUManbHbift nop- 
ujeHb 12 BweCTecAopMvtpyioiUMM xoMycoM 14 
Vi pacxaTbiBawiMeft ronoaxOM 1 6 nepeMecmrcfl 
BBepx. o6ecneMwaa^ no/iMbiwi wx BbixoA*3 nna- 

CTblpfl 17. 

nocne 3aeepuiemifl pa6oTbi noyctaHOBxe 
nnacTup^ 17 3/iexTponpMBOAOM 3 o6ecneMM- 
gaeTCfl oc8o6o)KAeHvie xopnycs npvi6opa ot 

CTeHXW 06caAH0l^ XOnOHHbl M 33TeM yCTpOMCT- 

bo TpaNcnoprupyeTCH na noaepxHoctb. 
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(DopMyna *3o6peTeHHR 
• YcTpo^CTBO A/tA peMOHTa o6caAMOw xo- 
45 noHHW, BXAK)HaK>m6C xopnyc. ycTaHoaneHHwe 
a hcm anexTponpwBOA c peAyKTOpoM. rviApo- 
nacoc m rwAPouvwuHAP c nanbiM nopuineM * 
wtoxom. MeTS/inviMecxKM nnacTwpb. ycTaMOfi- 
neHHyio ooa hum na aany xopnyca pacxaTUBa- 

50 K>my»o ronoaicy m pa3MemeHHb»& b HM^Heii 
MacTn xopnyca c B03Mo*HoCTbk> osanMOAen- 
ctbmh c MeTa/WMMecxMM nnaCTbipeM ynop. o t- 
/iHHdtomeecfl tcm. mto, c uenbio noswuie- 
hm« h a AcxcH oct w yctaHOBKM Meta/inviMetxoro 

55 niiacTupB. oho cnaSjxeHo xecxxo ce«33HHbiM 
c ynopOM npMBOAQM ero oceeoro nepeMeme- 
HH« w pacno/io)KeHHbiM nan pacKarbieaioiuew 

ronOBKOfi AOpHMpyiOlAMM KOHyCOM, yCT3HOB- 
neHHWM M3 LUTOxe rHAPOUM/lMHApa C B03MO>K- 

HocTbK> B33MM0AewcTBn« c Metan/ivmecxMM 
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n/iacTUpeM. ea/i Kopnyca KMHeMaT*4ecKn Can- 
aan c 3ne*TponpnBOAOM, npuBOA oceuoro ne- 
peMemenMJi ynopa buoo/imch b anAe 
AM4>4>epeHUMai»»Noro nopuinn, ycT3H0C/ieH- 
Moro b Kopnyce m o6pa3yiomero c ero CTemca- 
mm ABe KdMepu. rwApaBAMMecicM CB«3aHtibie 
mokay co6oh icaManoM c pacno/io*eHHWM b 



h6M 06p3THblM KnanaHOM CO UITOKOM. fipu 

3tom oah3 M3 icaMep rMApaannMecKM cb«33H3 
c nonocTbKJ nar MeraMMH. APyraa - c nonocTbio 
ecacuB3HMfl ruAPonacoca, a AOpHwpyiom*ti 

KOMyC yCT'aMOB/ieM C B03MO*tHOCTblO B33MMO" 

AetiCTBHa b BepxHeM nonoxeHMM co ujtokom 
oGpatHoro *nanan3. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU (11) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1 , a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydrauhcally 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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